Background: Urinary incontinence is common in women. Because treatments differ, urge incontinence should be distinguished from stress incontinence. To make this distinction, current guidelines recommend an extensive evaluation that is too time-consuming for primary care practice.
Conclusions:
The 3IQ questionnaire is a simple, quick, and noninvasive test with acceptable accuracy for classifying urge and stress incontinence and may be appropriate for use in primary care settings. Similar studies are needed in other populations. We also need a clinical trial comparing the outcomes of treatments based on the 3IQ and the extended evaluation. N early 35% of women older than 40 years of age have urinary incontinence, which is associated with increased social isolation, falls, fractures, and admissions to specialized nursing units (1) (2) (3) . Diagnosis and treatment of this common condition by primary care physicians would be optimal.
Incontinence is generally classified as urge (urine leakage with the urge to urinate), stress (urine leakage when straining, coughing, or exercising), mixed (both types), or other uncommon types of incontinence (such as neurogenic and overflow). While both urge and stress incontinence may improve with behavioral interventions, such as bladder training, urge incontinence is effectively treated with antimuscarinic or anticholinergic medications (4, 5) and stress incontinence is treated with pelvic muscle exercises and surgery (6, 7) . Because treatment differs, it is important to distinguish urge incontinence from stress incontinence.
To distinguish urge from stress incontinence, current guidelines recommend a history, voiding diary, test for urinary tract infection, neurologic and pelvic examination, measurement of postvoid residual urine volume, and a cough stress test (8, 9) . Completion of these tests is timeconsuming, invasive, and expensive and is generally not feasible in primary care practice.
On the basis of previous research (10, 11) and expert clinical opinion, we developed a brief, self-administered questionnaire to distinguish urge from stress incontinence that includes 3 questions (the 3 Incontinence Questions [3IQ]) and requires about 30 seconds to complete. To estimate the accuracy of the 3IQ, we conducted a prospective study among ambulatory women with incontinence at 5 academic medical centers in the United States.
METHODS
The Diagnostic Aspects of Incontinence Study (DAISy) was a prospective multicenter study. We enrolled participants from April 2004 to December 2004 at the Loyola University of Chicago; University of Alabama at Birmingham; University of California, San Francisco (UCSF); University of Iowa, Iowa City; and University of Texas Health Science Center at San Antonio. We selected these 5 U.S. clinical sites because of their broad experience with diagnosis and treatment of urinary incontinence and the availability of a clinically active urologist or urogynecologist. We designed the study to assess the reproducibility and accuracy of the 3IQ, with an extended evaluation as the gold standard, in classifying a broad spectrum of urinary incontinence by type. The local investigational review boards of the 5 clinical sites and of UCSF, where the study was coordinated, approved the study protocol. All participants provided written informed consent.
Participants
We recruited women through newspaper advertisements and flyers (93.7%) and from urology and gynecology clinics (6.3%). Interested participants called trained research assistants, who screened the women over the telephone by using a standardized script. We chose eligibility criteria to define a community-dwelling sample of women with incontinence who were appropriate for evaluation and treatment in primary care settings. Eligible women were ambulatory, were 40 years of age or older, reported 3 or more episodes of incontinence per week for at least 3 months, did not have urinary tract infection, and were bothered enough by their incontinence to seek treatment. We excluded women with incontinence who had complex problems that were more appropriate for specialist referral, including 4 or more urinary tract infections in the preceding year; pregnancy within 6 months; previous anti-incontinence or urethral surgery or procedures; previous major pelvic or abdominal surgery; pelvic radiation within 6 months; or known diseases of the genitourinary tract, such
Context
Clinicians and patients need simple, feasible ways to distinguish urge urinary incontinence from stress urinary incontinence.
Contribution
In this multicenter study, specialists evaluated and diagnosed incontinence in 301 middle-aged and older women who reported 3 or more episodes per week for at least 3 months. The authors developed a 3-item, self-administered questionnaire to classify women as having urge incontinence or stress incontinence. The answers to the questionnaire increased the likelihood of a final diagnosis of urge incontinence (positive likelihood ratio, 3.29) and stress incontinence (positive likelihood ratio, 2.13).
Implications
Asking patients some simple and quick questions may help clinicians distinguish urge urinary incontinence from stress urinary incontinence. Article Distinguishing Stress from Urge Urinary Incontinence as lower urinary tract or rectal fistula, congenital abnormality leading to incontinence, interstitial cystitis, severe symptomatic pelvic prolapse, current or past urogenital cancer, spinal cord lesions, multiple sclerosis, stroke with clinically significant residual disability, Parkinson disease, or other major central nervous system abnormality affecting the lower urinary tract. Since we wanted to test the accuracy of the 3IQ in distinguishing between urge and stress incontinence in women with newly identified incontinence and no previous evaluation, we also excluded women who had been treated for incontinence in the previous 3 months.
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Measurements
At the initial visit, participants completed the 3IQ questionnaire without assistance (Figure 1) . The first question establishes that incontinence has occurred in the past 3 months. The second question familiarizes the women with the types of incontinence: stress (associated with physical activity), urge (associated with the feeling of urge or the need to empty the bladder), or other (occurs without activity or urge to empty the bladder). The third question determines the category of incontinence: stress, urge, other, or mixed (stress and urge equally).
Participants also completed questionnaires on age, race or ethnicity, education, menopause status, parity, previous hysterectomy, smoking habits, alcohol consumption, overall health status, age of onset of incontinence, and duration (in years) of incontinence. A dipstick urinalysis was performed. To determine the reproducibility of the 3IQ, participants completed a second 3IQ questionnaire at home, 7 to 10 days after the initial administration. After completing the second questionnaire, participants completed a 3-day voiding diary at home.
To assess the severity of incontinence and effect on quality of life, we asked participants to complete the Sandvik Severity Scale and a condition-specific quality-of-life instrument, the Incontinence Impact Questionnaire Short Form (IIQ-7), at a second visit. These instruments have been shown to be reliable, responsive to change over time, and valid and are widely used in incontinence research (12) (13) (14) . The Sandvik Severity Scale is calculated from frequency and amount of urine loss on a scale of 1 to 12 (mild, 1 to 2; moderate, 3 to 6; severe, 8 to 9; or very severe, 12). The IIQ-7 is scored on a scale of 0 to 100, with a higher score representing greater negative effect on quality of life.
Each participant also underwent an extended evaluation that included a medical, surgical, reproductive, and incontinence history; review of all medications; physical examination, including evaluation of sacral nerves 2 to 4 (deep tendon reflexes, anal wink, perineal sensation, and bulbocavernosus reflex); pelvic examination; cough stress test; measurement of postvoid residual volume (by catheter or ultrasonography); and review of the participant's completed 3-day voiding diary. A urologist or urogynecologist at each clinical site supervised or performed the extended evaluation by using the site's own standard approach. One specialist performed all extended evaluations at 3 sites, 1 site used 2 specialists (University of Iowa), and 1 site used 3 specialists (Loyola University of Chicago). The urologist, urogynecologist, and supervised clinicians were blinded to the results of the 3IQ. The urologist or urogynecologist reviewed all elements of the extended evaluation and used clinical judgment to classify the participant by using the typical clinical categories of urge-only, urge-predominant, stress-only, stress-predominant, mixed, or other incontinence.
We sent the complete records of the extended evaluation (without the final clinical classification) to a randomly selected second specialist at another DAISy clinical site for review. The second specialist independently classified the type of incontinence. If disagreement about type of incontinence occurred, the 2 specialists discussed the case and arrived at a consensus diagnosis. Eighty-three disagreements in diagnosis required discussion for a consensus diagnosis. To be consistent with the categories based on the 3IQ (stress, urge, other, or mixed), we combined the extended evaluation categories of urge-only and urge-predominant incontinence as "urge incontinence" and the stress-only and stress-predominant incontinence categories as "stress incontinence."
Investigators and study staff monitored serious adverse events (such as life-threatening condition, cancer, or inpatient hospitalization). They asked participants about serious adverse events, recorded any reported event on a standardized form, and faxed the form to the UCSF coordinating center within 24 hours for review.
Treatment to improve both urge and stress incontinence is typically given to women with mixed incontinence. Thus, to test the accuracy of the 3IQ for selection of appropriate treatment, we assessed the accuracy of the questionnaire with respect to the extended evaluation (or gold standard test) to identify women with urge or mixed incontinence (vs. any other type of incontinence) and those with stress or mixed incontinence (vs. any other type of incontinence).
Statistical Analysis
We used the statistic, comparing the first and second set of 3IQ results to assess reproducibility (15) . A statistic of 0.75 or greater indicates excellent agreement, and values between 0.40 to 0.75 indicates fair to good agreement (16) . We calculated sensitivity, specificity, and positive and negative predictive values for the diagnosis of urge incontinence and stress incontinence by using appropriate sample proportions and computed 95% CIs by using the score method (17) . We computed the positive and negative likelihood ratios as functions of the sample sensitivity and specificity, with 95% CIs computed on the log scale (18) . We also estimated post-test probabilities of urge and stress incontinence with 95% CIs that account for uncertainty in the estimated sensitivity and specificity of the 3IQ (19), and we regarded pretest probabilities as fixed at 25%, 50%, and 75% depending on age (Ͻ40 years, 40 to 60 years, Any neurologic abnormality in sacral nerves 2 to 4, n (%) 20 (6.6) * Based on a 3-day voiding diary. † The Incontinence Impact Questionnaire-7 is scored on a scale of 0 to 100, with a higher score representing greater negative effect on quality of life. ‡ Any prolapse Ն1 cm beyond the hymen at pelvic examination.
and Ͼ60 years, respectively). We planned a sample size of 300 participants to achieve margins of sampling error of approximately 6 percentage points for both sensitivity and specificity for urge and stress incontinence, assuming that the sample prevalence of each would be approximately 50% and that sensitivity and specificity would be 80%. We performed all analyses by using SAS, version 9.1 (SAS Institute Inc., Cary, North Carolina).
Role of the Funding Source
Astellas Pharma US (formerly Yamanouchi Pharma America) funded the study through a research contract to UCSF. The funding source had no role in the design, conduct, analysis, or interpretation of the data or in the decision to submit the manuscript for publication.
RESULTS
During the telephone screening, 468 women were eligible for the study (Figure 2) . Of these women, 331 provided informed consent. All 331 women completed the 3IQ questionnaire and were scheduled for an extended evaluation. Thirty of these women did not return for the extended evaluation (18 declined further participation, and 12 were lost to follow-up). The proportion of participants who did not return for the extended evaluation was similar (range, 8% to 12%) in each category of incontinence based on the first set of 3IQ results (P ϭ 0.47). The 30 women who did not complete the study were more likely to be African American or Native American (P ϭ 0.034), to report more alcohol use (P ϭ 0.087), and to rate themselves as being in poor or very poor health (P ϭ 0.113). All analyses included the 301 women who completed the 3IQ questionnaire and underwent the extended evaluation. No questionnaire or extended evaluation classification was incomplete or indeterminate. The 301 women were from the University of Texas Health Science Center at San Antonio (n ϭ 74), University of Alabama at Birmingham (n ϭ 69), UCSF (n ϭ 62), University of Iowa (n ϭ 52), and Loyola University of Chicago (n ϭ 44).
The mean age of participants was 56.4 years (SD, 11.4; range, 40 to 94 years). The women were racially diverse (69% white, 13% African American, 12% Latina, and 2% Asian), and more than 78% had attended college or had an advanced degree. Most women reported good or excellent health (83%). The mean duration of incontinence was 7 years (SD, 7), and the range of incontinence severity was broad (5% mild, 59% moderate, 25% severe, and 11% very severe). Table 1 lists other characteristics of the DAISy participants.
Participants completed the 3IQ questionnaire at the initial visit and repeated the questionnaire a mean of 7.4 days (SD, 1.0) later. The statistic for the reproducibility of the 3IQ is 0.69 (95% CI, 0.61 to 0.77) for urge incontinence (vs. not urge incontinence) and 0.65 (CI, 0.56 to 0.74) for stress incontinence (vs. not stress incontinence). The extended evaluation was completed a mean of 25.0 days (SD, 7.7) after the initial 3IQ. The extended evaluation was completed by using each site's own standard approach to perform the component tests. All participants had a medical, surgical, reproductive, and incontinence history; review of medications; physical examination, including a pelvic examination; and review of the 3-day voiding diary. Evaluation of sacral nerves 2 to 4 was completed in 99.7% of participants, cough stress test was performed in 98.7%, and postvoid residual volume was measured in 96.4%. Table 2 presents the prevalence of urge (urge-only plus urge-predominant), stress (stress-only plus stress-predominant), mixed, and other incontinence on the basis of the results of the 3IQ and the extended evaluation. On the basis of the extended evaluation, 119 (39.5%) women had urge incontinence, 132 (43.9%) women had stress incontinence, 42 (14%) women had mixed incontinence, and 8 (2.7%) women had other types of incontinence. Table 3 presents the accuracy estimates for classifica- Using logistic models to evaluate heterogeneity in the sensitivity and specificity by site, we found no evidence for heterogeneity in sensitivity for either urge (range across 5 sites, 0.71 to 0.79; P ϭ 0.93) or stress (range, 0.80 to 0.91; P ϭ 0.66) incontinence, and no heterogeneity in specificity for urge incontinence (range, 0.71 to 0.82; P ϭ 0.65). The estimates of specificity for stress incontinence suggested some heterogeneity (estimates for the 5 sites were 0.41, 0.50, 0.61, 0.71, and 0.76, respectively; P ϭ 0.076). The range of type classification by study site was 48% to 73% for urge plus mixed incontinence, as well as for stress plus mixed incontinence. On the extended evaluation, 8 (2.7%) participants were classified as having other type of incontinence. Of these participants, 1 participant was classified as having other incontinence, 4 were classified as having mixed incontinence, 2 were classified as having stress incontinence, and 1 was classified as having urge incontinence on the 3IQ. We queried the 2 urologists or urogynecologists who made the original diagnosis of other incontinence on the extended evaluation to determine whether basing treatment on the 3IQ results could have endangered the women because of a delay in correct diagnosis. For the 7 participants who were not identified on the 3IQ as having other incontinence, all specialists agreed that treatment based on the 3IQ results and a delay in diagnosis for 6 to 12 months were not dangerous.
Postvoid residual volumes were normal (Ͻ150 mL) in 283 (97.6%) participants. Seven participants had postvoid residual volumes greater than 150 mL. Repeated measurement of postvoid residual volume in 4 of these participants was normal. Three participants with an abnormal postvoid residual volume chose not to return for repeated measurement. The initial postvoid residual volumes in these participants were 155 mL, 157 mL, and 220 mL, respectively. All specialists agreed that treatment based on the 3IQ results and a delay in diagnosis were not dangerous in the participants with mildly abnormal postvoid residual volumes of 155 mL and 157 mL, and 1 specialist felt that the woman with a postvoid residual volume of 220 mL might be at increased risk for urinary tract infection.
We monitored serious adverse events during the study. Five adverse events were reported, and we assessed them as unrelated to the study.
DISCUSSION
Despite the availability of effective treatments, primary care clinicians often do not inquire about incontinence or recommend treatment (8, 20, 21) . We believe that this is partly because national guidelines (8, 9) recommend an extended evaluation for classifying type of incontinence that is not practical in primary care settings. The 3IQ questionnaire is a simple, quick, and reproducible test with acceptable accuracy for classifying urge and stress incontinence among women who are appropriate for evaluation and treatment in primary care settings. Using the 3IQ questionnaire might encourage primary care physicians to classify and treat incontinence in women.
The reproducibility of the 3IQ was fair to good, with statistics ranging from 0.65 to 0.69. For urge incontinence, the sensitivity was about 75%, which suggests that approximately 25% of women with urge incontinence will be missed by using the 3IQ; the specificity was 77%, which suggests that about 23% of women with other types of incontinence will be inappropriately treated for urge incontinence. For stress incontinence, the sensitivity was higher (86%), suggesting that only approximately 14% of women with stress incontinence will be missed by using the 3IQ, but the specificity was 60%, which suggests that about 40% of women with other types of incontinence may be inappropriately treated for stress incontinence.
The probability that a woman with incontinence has * The post-test probabilities and 95% CIs were estimated assuming fixed pretest probabilities and account for uncertain sensitivities and specificities. The post-test probability was estimated by using the relationship between post-test odds and pretest odds (post-test odds ϭ likelihood ratio ϫ pretest odds). 3IQ ϭ 3 Incontinence Questions; UI ϭ urinary incontinence.
urge rather than stress incontinence increases with age (2, 22, 23) . Using this information, we estimated pretest probabilities of urge or stress incontinence according to age and calculated the post-test probability of urge or stress incontinence depending on the 3IQ results ( Table 4) . Among young women with incontinence, approximately three quarters have stress incontinence (2, 24) . Among those classified by the 3IQ as having urge incontinence, the probability of having urge incontinence is increased from 25% (pretest) to 52% (post-test). In contrast, among those classified as having stress incontinence by the 3IQ, the probability of having stress incontinence is increased slightly from 75% (pretest) to 87% (post-test). Among women of middle age, prevalence of urge and stress incontinence are about equal. In this group, probabilities for both urge and stress incontinence are increased similarly from 50% (pretest) to 77% (post-test) for urge incontinence and to 68% (post-test) for stress incontinence, according to the test result. Among older women, where urge incontinence accounts for three quarters of total prevalence, estimated post-test probability of urge and stress incontinence is 91% and 42%, respectively. The accuracy of the 3IQ is modest but acceptable given that the risk for misclassification and inappropriate treatment by primary care physicians is low. Urge-suppression training for urge incontinence and pelvic floor muscle-strengthening exercises for stress incontinence are safe and effective treatments that can be learned by using a self-help booklet. Misclassifying a patient, however, may result in patient inconvenience and unnecessary expenditure of resources. Treatment with antimuscarinic or anticholinergic drugs for urge incontinence can cause dry mouth but is rarely associated with more clinically significant adverse effects, such as urinary retention. Stress incontinence that is unresponsive to behavioral therapy may be treated with surgery, but surgery would not be performed without first completing an extended evaluation. Given the simplicity and ease of use of the 3IQ questionnaire and the fact that it avoids an invasive and expensive evaluation, we believe that the accuracy documented in our study is acceptable.
Seven participants in our study who were classified by the extended evaluation as having other incontinence were not identified by the 3IQ, and 7 participants had abnormal postvoid residual volumes. Urologists and urogynecologists reviewed these cases and determined that no danger to the participants was related to the missed diagnosis, abnormal postvoid residual volume, or delay in appropriate treatment. These women would have been referred for specialty care under current guidelines. In addition, women who do not improve after several months of therapy should be referred. This proportion is difficult to estimate but will be markedly lower than the 100% that would be recommended for referral to specialty care under current guidelines.
On the basis of a MEDLINE search from January 1965 through October 2005, we identified 7 published studies that evaluated the accuracy of questionnaires to classify type of incontinence ( Table 5 ). The questionnaires used in 6 of the studies were substantially longer (5 to 18 questions) than the 3IQ, classification required calculation of a score, and all were evaluated in specialty clinic populations at a single site. Sandvik and colleagues' study (10) included 250 women referred to a Norwegian gynecology clinic for evaluation of incontinence. A nurse asked 2 questions to classify incontinence as stress-only, urge-only, or mixed. The test results were compared with a gynecologist's classification that was based on an extensive evaluation (10) . The accuracy of the test was fair, with especially good specificity. However, the study was conducted at a single gynecology site, and a trained interviewer administered the questions. In addition, women with predomi- nantly urge or stress incontinence were classified as having mixed incontinence, which does not provide direction for treatment. We aimed to improve the questionnaire used by Sandvik and colleagues and to replicate the findings in a more diverse population of women. For the 3IQ questionnaire, we added an initial question to establish that incontinence occurred in the previous 3 months. The second question incorporates both questions used in the Sandvik questionnaire. We also added a third question to classify incontinence in categories to direct initial treatment: urge (urgeonly, urge-predominant, or mixed) or stress (stress-only, stress-predominant, or mixed) incontinence. We designed DAISy to determine the accuracy of the 3IQ among women with incontinence who were most appropriate for treatment by primary care providers, with a broad spectrum of type and severity of incontinence, and we tested the 3IQ questionnaire at 5 sites across the United States.
The accuracy of Sandvik and colleagues' questionnaire and the 3IQ was similar, although the 3IQ questionnaire was more sensitive but less specific. These differences could be because a nurse administered Sandvik and colleagues' questionnaire and the questionnaire limited the categorization of incontinence to urge-only, stress-only, or mixed. These categories, although less clinically useful, are more specific. Participants were enrolled at academic medical centers, and urologists and urogynecologists led the study. In contrast, only 23 women in our study (6%) were recruited from specialty clinics, and we designed our inclusion and exclusion criteria to reflect patients typically seen in primary care settings. We excluded women with active urinary tract infections because infection may cause or worsen all types of incontinence and treatment often markedly improves incontinence. While our results are generalizable to racially diverse women with a broad spectrum of incontinence severity, our study did not include women with complex urinary incontinence (such as those with neurologic problems or those whose surgery failed), women who did not speak English, or men. The 3IQ may not be accurate in these populations. In addition, our study does not provide information on the number of extended evaluations that would occur if treatment were based on the results of the 3IQ or on the clinical outcomes that would result from using the 3IQ.
In the primary care setting, evaluation of incontinence should include a urine screening to exclude urinary tract infection and hematuria and the 3IQ to classify type of incontinence. If urinalysis results are normal, treatment of urge, stress, or mixed incontinence can be based on the results of the 3IQ. Patients with other incontinence and those with complex urinary tract problems should be referred to a specialist for an extended evaluation. The initial treatment for both urge and stress incontinence is behavioral (reduced oral fluid intake, regular voiding, pelvic musclestrengthening exercises for stress incontinence, and urge-suppression exercises for urge incontinence). Antimuscarinic or anticholinergic medications are effective for treating urge incontinence. If primary care management does not adequately control incontinence after 6 to 12 months, patients should be referred for evaluation and treatment by an incontinence specialist.
In summary, the 3IQ questionnaire is a simple, quick, and noninvasive test with acceptable accuracy for classifying urge and stress incontinence among the mostly middleaged women included in our study. Our findings should be replicated in other primary care clinical settings. In addition, clinical outcomes should be assessed in a trial comparing treatments based on the 3IQ and the extended evaluation. Current author addresses and author contributions are available at www .annals.org.
